1 levels and had then to open negotiations with the IMF about its debt service' (Wils, 1998, p 100) . Until now, foreign aid has played a very important role in the Jordanian economy. In 1995 and 1996, Jordan received the highest amount of development aid per capita world wide.
Jordan has been perceived as a key-player within the Middle-East and 'Jordanian policy makers have used the country's geo-strategy as a political asset to overcome its shortage of natural resources' (Wils, 1998, p 101) . The consequence of this permanent support has been the constitution of a rentier (rent-based) economy.
Any analysis of the Jordanian context for research has to take into account the way the country has managed the international agendas on development and the security issues. In the first part of this article, we will examine the political insistence on the importance of research and the need to develop research institutions, both to address international demands and to invest on high skilled staff as an alternative to other kinds of resources. The bibliometric analysis of the Jordanian scientific production reflects the State's priorities, its top disciplines and the importance of the United States in the scientific system (part 1.2.). The second part of the article, based on a series of extensive interviews with researchers 2 , identifies the experience of the researchers, which combines three levels of constraints: local, national and
The results presented here are based on qualitative and quantitative data, collected during the ESTIME project between 2004/2008, and the various reports produced . These constraints are in some respects translated into contradictory injunctions (2). The researchers' orientation towards expertise seems, however, to respond to trends common to the three levels (part 2.4.). 3 Theses constraints or tensions are shared by many third world scientists (Gaillard, 1991; Gaillard, Krishna and Waast, 1997) .
. 4 The project ESTIME « Evaluation of Scientific, Technology and Innovation Capabilities in MEditerranean countries was funded by European Commission, DG Research, sixth framework Program and coordinated by Rigas Arvanitis (IRD). www.estime.ird.fr. Concerning Jordan, the country report (Larzillière, 2007) 
Is there something like a national system of research in Jordan?
Concerning the general indicators on scientific research, Jordan is in the lower average category but slightly above the average of Arab countries (0.2 per cent), with an expenditure on scientific research of 0.34 per cent of the GDP in 2003 .6 out of 675 million of dollars of foreign assistance (grants and soft loans) were especially dedicated to S&T.
(Jordanian Ministry of Planning, foreign assistance by sectors). See Table 1 and 2.
The Jordanian S&T official policy
There was no post-secondary education in Jordan before the unification with the West Bank (quoted in Longuenesse, 2000: 28) . That particular link still exists as the HCST always includes the engineers in its statistics about research staff and the professional associations insist on their promotion of knowledge (Larzillière, 2010 
The Importance of Public Universities
). It has affiliated research centers (whose size and importance cannot be compared with those of the RSS however) and specific units. See figure 1 , table 3 and 4.
If the role of the HCST is to help to implement the Jordanian S&T policy and strategy, Jordan is not a planning based economy in the strict sense of the expression. The Ministry of Planning's national agenda defines sectors that are to benefit primarily from public finances.
The HCST works though incentives (also financial), services and acts as a facilitator. It also insists on its role as networker and launches surveys or evaluations in R&D. As Roland Waast analyses it, Jordan is therefore in the second model of a system of research in Arab countries, the non-centralised one, where 'there are any numbers of initiatives around small and scattered projects rather than programmes and they are not coordinated'. The concentration is on R&D rather than S&T (Waast, 2008: 26 and 29 In addition to non-governmental organisations, the number of private centers which usually register themselves as commercial companies has increased, especially in social sciences (IFPO, 2007: 23) , but only part of them has real activities (a lot of them were created by only one person to make one-off consultancy). The lifting of the martial laws has allowed this growth which follows the growing funding, national and international, for consultancy concerning the Jordanian society (Al Husban, 2007: 16) . This international capital influx is considered by the political system in Jordan as supportive rather than threatening its decisionmaking.
Gulf countries as economic center of attraction. Evolution from the 1980s to 2009.
Apart from the influence of Western capital, international donors and development agencies in Jordan, the Gulf countries represent an important second pole of influence for Jordan. They can be considered as both an asset and a handicap for the country. Gulf countries need skilled staff, among them teachers and engineers, and it has been part of the economic strategy of Jordan to train people to go to work there. The resources they brought back to Jordan have been even greater for the economy than foreign aid 12 . Jordan had also benefited before from the arabisation of Morocco and Algeria which were then searching for Arabic speaking professors. It reached a very high point in Jordan as in the middle of the 1980s, 40 per cent of the working population was outside the country (Samha, 1990 : 3 quoted in Bel-Air, 2003 .
Jordan has been very dependant on external resources and its economy is not a productive one. In Jordan itself, the tertiary sector and the State are the main employers. As Antoine
Zahlan puts it there is here a question of economic and technological choices for Jordan and not of a shortage of qualified staff (Zahlan, 1990, pp 120-121) . As a consequence Jordan is very sensitive to any crisis affecting the Gulf region. In 1990/91 during the Gulf war the emigration stopped for a while and about 300 000 returnees came back to Jordan (mainly Palestinian ones). Unemployment in Jordan increased, especially targeting qualified people (Longuenesse, 1990: 17) . The crisis was not only economic but also political and following the collapse of the rentier system, protest emerges. As an answer to that crisis as soon as it was possible, massive emigration has started again from 1994 on (towards Gulf countries but also to the United States). As Françoise de Bel-Air shows 'massive emigration has represented and still represents a strategy for political and social stabilisation, which guarantees the reproduction of power structures ' (2003: 1) . Governmental declarations mention the capacity to export human expertise and skilled manpower as one of the resources of Jordan 13 .
Since few years, the academic level of the universities in the Gulf countries has improved and Gaillard and Jacques Gaillard analyse it, a 'genuine logic of circulation' (rather than brain drain) may be positive for national research by 'contributing to the internationalisation of S&T activities in the home countries'. It only works however if the scientists regularly return and a real Diaspora-home country linking exists (Gaillard & Gaillard, 1997: 220-221 ). Table   7 . Interviews with researchers confirm the main role played by Germany in the sector of chemistry. Historically, most researchers in chemistry studied in Germany and have remained in cooperation with research laboratories there. They prefer to register their patents in Germany to be recognised world wide, despite the financial cost. They do not trust the Royal Scientific Society Patents system and find it too local. As far as medical research is concerned the interviews reveal that cooperation with the United States has increased.
Scientific Production
Army officer 560 USD (Al Husban, 2006, p 17) 15 I use the term to emphasise the importance of short networks of interacting scholars from geographically distant research affiliates (Zuccala, 2006:158) , indispensable for fulfilling information needs, giving publication opportunities and bringing funding (so not necessarily informal). 16 Based on the analysis of the SCI data basis in Scimago. If compared to the results in ISI web of science, which aggregates disciplines in a different way, electrical engineering becomes first, before medicine and chemistry. These analyses do not concern social sciences.
These bibliometric results can be compared with those based on the Pascal database (Rossi, Waast, 2007) . We can observe almost the same orientation in terms of main disciplines. Bibliometric results should always be taken cautiously, given that numerous articles are published in so-called 'local journals', in Arabic, and are not registered in these databases, although they are important for the Jordan scientific community. Jordanian research is published at national, regional and international level. On a national scale, there are several local accredited journals mainly published by universities and academic institutions in Jordan.
Most of the research that is of significant interest to the community is usually encouraged to be published in such local journals, a common feature in the developing countries. Some researchers however prefer to publish in these journals to save the time usually needed to submit, review and modify the articles in international journals (it is not always a choice as many subjects are considered too 'local' to be published in international mainstream journals).
Nevertheless, Jordan's specialisation in energy engineering and chemistry/pharmacy corresponds to the state's main priorities as presented by the national agenda. Moreover, engineering and computer sciences including mathematics constitute 23.7 per cent of total of students and 24.7 per cent of total of faculty-matching the government emphasis on engineering talents (see table 6 ). According to the government as Jordan lacks natural resources but has qualified staff, its economy should aim at providing services to the Middle East and the Gulf countries. One of Jordan's main goals is to specialise in medical services and to develop state of the art clinics. Unlike the general trend in research in Jordan, the increase of publications on pharmacy is due to private universities and industrial research and not to the three main public universities. Regarding energy engineering, technologies are being developed to exploit low quality oil wells that are now economically viable. It also shows again how much Jordan's economy is oriented towards Gulf countries.
Following these results a double trend could be noticed. On the one hand, the most active researchers in Jordan, mainly located in the three main universities, widely depend on an international network mainly situated in the United States, apart from Germany for chemistry.
They create contacts while doing their PhD abroad (almost no PhD programs exist in the country) and depend on their contacts later on. It is not only a question of getting funds for their research. They can also directly apply for funding in international agencies, doing more or less expertise. Their main objectives are trying to stay integrated in the ongoing world wide research, to get access to some instruments and machines they do not have in Jordan, to most recent publications and then to be able to publish in core journals. The most active researchers then appear more as individuals inside their own institution working inside 'invisible colleges' (Crane, 1972; Wagner, 2008; Wagner and Leydesdorff, 2005 ) whose main pole is in the United States. In that context, a second pole represented by the Gulf States does not have exactly the same function. It is more an economic pole as Jordan provides it with services and professors. A usual pattern for researchers is to specialise more actively in the disciplines in greater demand (oil, medicine) and go in the Gulf countries for teaching.
Researchers: A triple level of constraints
Research is indeed carried out in Jordan at the crossroad of different levels of agendas and constraints, locally, nationally and internationally. While local constraints come about through the social environment, nationally the administrative directives and governmental policies define the contours of the profession and research priorities. At the international level (and in a western hegemonic context), the agenda of international funding agencies and the criteria for publication in peer-reviewed journals impose a double constraint. These simultaneous and often contradictory agendas produce a web of constraints on the Jordanian researchers and some paradoxical effects.
The local conditions for research

'When to do research?!'
Most researchers in Jordan are university teachers at all levels: professors, assistant-professors and associate professors. According to them, in the public universities, they are in a contradictory position as they are evaluated on their publications (the criteria for promotion) but they do not have sufficient time to spend on research because of time-consuming teaching duties. Indeed, the lack of time for research is among their main worry, often before even the lack of budget. More than the low budget allocated to research in the universities, all researchers mention long, tortuous and opaque procedures that bog down the initiatives and discourage researchers to apply. Researchers in archeology specifically complain on the difficulty to obtain authorisations of the Jordanian Department of Antiquities: 'I stopped my field research because of the obstacles put by the director of the antiquities department.
Criteria for giving the authorisations are purely personal' 17 .' A third time-consuming factor should be taken into account: professors are part of a strong family and tribe network, which conveys obligations as well as it implies the possibility of social support in case it is needed.
Many researchers mention these obligations as one of the most time-consuming activities and a drawback for research (Al Husban, 2007: 47) . As they detain a position at the university and a title of knowledge (their PhD), they are looked at as a resource for the family and the tribe.
It means that they are very frequently approached, to obtain financial assistance for a student, to support relatives into getting a job in administration etc. These visits often take place at the professor's office in the universities itself. Researchers often complain in the interviews about these expectations and do not feel especially able -or willing -to satisfying them. But they are indeed at an interesting linchpin position that could also explain this interest. Indeed if 'legitimisation by knowledge and technique is often opposed to power legitimisation by the notability of a person' (Signoles, 2006: 256) , researchers seem to be able to partly combine both, as they detain a good position (and a good salary) in a public administration as well as a legitimate knowledge role. Of course, this situation is more evident when they get promoted at higher administrative levels inside the university.
And how to publish it?
Even if it is difficult for academics to find time and money to do research, they have to publish to get promoted. Promotion is often mentioned as one of the main motivations to authoring half of the production' (Waast, 2008: 30) . This means that the Jordanian production rests on small groups. However as some Jordanian universities are changing their criteria and
give less value for promotion to articles published in Arab journals, that could change in the future.
Coordination or censorship? The influence of the State's orientations on researchers
As civil servants, professors answer to the State. First, the monarchy economically advocates liberalism but tightly controls political life and elections (parties, first authorised in 1991, have always been under law restrictions). For example, the National Security services can object to a promotion in a university. But political control is mainly affecting research through a kind of self-censorship: sensitive political subjects are rarely addressed. There is also a censorship office which supervises all publications by rule. The government can be criticised but never the monarchy itself. Apart from this, researchers, mainly in natural and exact sciences, consider that they freely choose their research subjects. Some of them have even been asking for more state coordination and cooperation with other countries. However, concerning the agenda for research, a connection can be noted between state priorities and the subjects of research. It might be an indirect connection through financial support for certain research themes. Better chances of being funded and acknowledged can make researchers choose thematics that have been put forward by the government.
There is also a general trend to highly value 'applied research' and links with firms. It is not only an incitement at the state level but also part of the researchers' discourse. They want their research to have immediate applications, and, as far as social sciences are concerned, to be in close connection with the social agenda. But a paradoxical consequence of the low budget for research is a concentration on 'basic research' or, to be more accurate, on research which does not require laboratory experiments or long field research (being more bibliographical). 'Basic research' is thus considered less expensive, even if no financial remuneration might be expected from it, because the initial investments are lower than those for 'applied research'. The shortage of funding has also consequences on their capacity to obtain up-to-date publications and to keep informed on the latest international developments for research in their disciplines. In turn, this largely influences their own capacity to publish original articles, considered worthwhile publishing outside Jordan. The most internationally integrated researchers get round this difficulty through the help of their foreign colleagues.
National scientific societies have also a role here (much less in social sciences) and more specifically the professional associations, with their 'scientific and technical committees'.
The impact of the international donors' patterns
The influence of international organisations in Jordan is strong. The Jordanian State might be, as we just mentioned, administratively strongly influencing research orientations, but its financial impact is low. Jordan's policy has been to search for international development funding, and to support the role of royal NGOs. Jordanian institutions try to develop the statistical tools required by such institutions and to respond to their criteria. That also has consequences on the research agenda: indirectly through links between governmental priorities and those of these organisations, and directly through the applications of researchers for such funding from external donors. Indeed, as can be observed through the research subjects and projects mentioned by researchers, the thematics, objectives and vocabulary correspond to the expectations of the donors (for example, the extensive use of the 'empowerment' notion, the increase in the number of studies on women rights, child rights, poverty, globalisation etc.). Both agenda and tools used in research are influenced, but it also puts Jordanian researchers in a position of becoming more or less 'informants' on their country, and producing numerous, often unpublished, reports to comply with the needs of these organisations.
From research to expertise: a new role?
Researchers have financial and social interest in becoming 'experts'. The relatively new international demand for local experts in social sciences has given new status and opportunities to professors in those fields, if they adapt to the lexicon and methods of international organisations (Romani, 2008: 230) . Indeed, social sciences were usually badly classified and the least recognised disciplines in the universities: the marks needed at the 'tawjihi' (general secondary examination) to start medical or engineering studies are the highest, while those for humanities are the lowest. But this tendency does not solely concern social sciences: the evolution towards expertise can be considered a general trend. Elisabeth
Longuenesse, for example, notes the same evolution for engineers She associates this trend to a possible disconnection between the participation to the national project and individual careers (2007: 227-229) . However it is also a new way of politicisation sometimes. The technical discourse of expertise is not only highly prized by the government; it is also adopted by dissidents (Signoles, 2006: 256) . It has been insistently sustained in Jordan by King
Abdallah II when talking of economic reforms and the promotion of a 'new guard' consisting of experts and businessmen. New actors and organisations invest the field, for example NGOs and human rights associations. Expertise and counter-expertise thus become a way to define a cause and sometimes to challenge governmental actions.
Conclusion
A somewhat contradictory view of the state of research in Jordan has emerged. Jordan has set up high level institutions, that promote, orientate and sometimes fund research in Jordan, without however directly managing it, apart from some specific projects. Jordan is still very marginal when compared to the international level in general. However, bibliometric analysis shows a general growth pattern, especially in some disciplines of high specialisation:
computer and information sciences, pharmacy/chemistry, and energy engineering.
Researchers, however, do not show the same confidence as to whether research plays a central role. They often feel unable to do any research for lack of time and budgets, and view it as a marginal activity in their country. Access to data is also a specific problem for them. The way they deal with different levels of constraints confirms the importance of the local and international level in a globalised world, but also shows that the national institutions still play, or even reinforce, their role.
Research in Jordan appears to be integrated into an actual wider trend concerning peripheral and non-hegemonic countries 18 . The marked influence of international organisations, which bring budget and agenda, has direct consequences. This international influence does not necessarily orient research in Jordan towards a better cooperation with foreign research centers or a better integration on the international scene. 'The abundance of cooperation is both an asset and a risk: that of becoming a sub-contractor for trite verifications of front line science, or a pieceworker in leading edge programs without grasping all of their stakes' (Waast, 2008: 33) . It tends to transform researchers into 'informants', well paid, but without impact on subjects, theoretical tools and analytical grids. So their participation in the world wide evolution towards expertise can not be considered as in opposition to 'the region's selfimposed technological dependency and reliance on western expertise' (Zahlan, 2006: 103 and UNDP, 2003) . However, international organisations often profess that far from creating research thematics or research objects, they do directly answer to the concerns of the population. Moreover it is not sure that their colleagues, researchers in Western countries, have much more influence on the agenda of these organisations. This indeed raises a question about the relation between expertise and research, which is not a simple straightforward one.
The design of the 'international agenda' is a process that does not only concern nonhegemonic countries; but its consequences on research may be more apparent in these countries that those with strong research institutions. As Ali al Kenz underlines, the 
